A CR-structure on a 2 1 n + -manifold gives a conformal class of Lorentz metrics on the Fefferman 1 S -bundle. This analogy is carried out to the quarternionic conformal 3-CR structure (a generalization of quaternionic CR-structure) on a 4 3 n + -manifold M. This structure produces a conformal
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Introduction
This paper concerns a geometric structure on ( ) 4 3 n + -manifolds which is related with CR-structure and also quaternionic CR-structure (cf. [1] [2]). Given a quaternionic CR-structure { } 1,2,3 α α ω = on a 4 3 n + -manifold M, we have proved in [3] that the associated endomorphism J α on the 4n-bundle D naturally extends to a complex structure J α on ker α ω . So we obtain 3 CR-structures on M. Taking into account this fact, we study the following geometric structure on ( ) 4 3 n + -manifolds globally.
A hypercomplex 3 CR-structure on a ( ) 4 3 n + -manifold M consists of (po- D, , , J J J also a hypercomplex 3 CR-structure if it is represented by such pseudo-Hermitian structures on M. A quaternionic CRstructure is an example of our hypercomplex 3 CR-structure. As Sasakian 3-structure is equivalent with quaternionic CR-structure, Sasakian 3-structure is also an example. Especially the 4 3 n + -dimensional standard sphere homogeneous model of hypercomplex 3 CR-structure in the sense of Cartan geometry (cf. [4] ). First we study the properties of hypercomplex 3 CR-structure.
Next we introduce a quaternionic 3 CR-structure on M in a local manner. In fact, let D be a 4n-dimensional subbundle endowed with a quaternionic structure Q on a ( ) A 4 3 n + -manifold equipped with this structure is said to be a quaternionic 3 CR-manifold. A typical example of a quaternionic 3 CR-manifold but not a hypercomplex 3 CR-manifold is a quaterninic Heisenberg nilmanifold. In this paper, we shall study an invariant for quaternionic 3 CR-structure on ( ) 4 
We have constructed a conformal invariant on ( )
conformal quaternionic CR manifolds in [3] . We think that the Weyl conformal curvature of our new pseudo-Riemannian metric obtained in Theorem A is theoretically the same as this invariant in view of Uniformization Theorem B.
But we do not know whether they coincide.
Section 2 is a review of previous results and to give some definition of our notion.
In Section 3 we prove the conformal equivalence of our pseudo-Riemannian 
Preliminaries
which is a principal bundle:
Fefferman [6] We recall a construction of the Fefferman-Lorentz metric from [5] (cf. [6] ).
Let ξ be the Reeb vector field for ( ) 
Here 1-forms { } 
Normalize dt so that we may assume ( ) 
Hypercomplex 3 CR-Structure
Our strategy is as follows: first we construct a pseudo-Riemannian metric locally on each neighborhood of 
On the other hand, we recall the following from [ [3] , Lemma 4.1].
Proposition 3. The following hold:
Let α ξ be the Reeb field for α ω respectively. There is a decomposition
As in (2.6) it follows that ( )
is positive definite from Proposition 3, g is a pseudo-Riemannian metric of type ( )
Theorem 4. Let g′ be the pseudo-Riemannian metric on
We divide a proof according to whether u
We show the existence of such a 1-form 
1, 2,3 .
, , , ,
, , , , 
Moreover if we put
then (3.15) and (3.10) show that ( ) ( ) 1  4  1  4  1  2  3  1  2  3  1  2  3  1  2  3 , , , , , , , , , , , , , , , , P n n ω ω ω θ θ σ σ σ ω ω ω θ θ σ σ σ 1  1  2  1  3  1   2  2  2  1  2  3  2  3   2  3  3  1  3  2  3   1  2  3   3   2  2  2   I  2  2  2  P .
I n is a symmetric matrix defined by .
Then a calculation shows ( . 
If we sum up this equality for 1, 2, 3 
, ,
By our definition, a hypercomplex structure { } D  D  1  1  2  2  3  3   D  D  1  1  2  2  3  3 , ,
In particular, we have ( ) (
Proof. Let 
Then by the equivalence (3.1) there exists a function ua
.
It follows from Theorem 4 that
We may put i.e.
on .
so that g is a globally defined pseudo-Riemannian metric on 
Model Geometry and Transformations
We introduce spherical 3 CR-homogeneous model 
acts as conformal transformation with respect to 0 g .
Conformal Subgroup
, , I J K be the standard hypercomplex structure on 
which is a subgroup of ( ) ( ) SO 4 4 SO 4 n + × . , , , ) ( )
Three Dimensional Lightlike Group
n n n n X ia z ia z ia w z ib z ib wib
⋅ is a faithful lightlike 1-parameter group, then it has either one of the forms: 
, , , n n n X ia z ia z ia w 2  2  2  2  2  2  2  2  2  2  2  1  1  1  1  2  1  2  1  1  2  1 , n n n n n n n X X a z a z a w a a z a a z
Since Re , 0 X X = and we assume 
n n n n X ia z ia z ia w z i z i wi
Y ia z ia z ia w 
On the other hand, we may assume in general To complete the proof of the proposition we prove the following. Put ( ) ( )
Lemma 8. Case (ii-1) does not occur. Proof. It follows from (4.7) that ( ) ( )
X iz iz iw z i z i wi ix xi
On the other hand, the equation 
Proof of Theorem B
Applying Proposition 7 to a lightlike group 
, , , 
, , , We prove Theorem B of Introduction.
Proof. Suppose that the pseudo-Riemannian manifold ( ) , J α α ω = is a spherical quaternionic 3 CR-structure on M with a quaternionic structure Q, then there exists a developing map 
